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DETAILED ACTION 

1. The following is a Final Office Action in response to the Amendment received 
on 19 October 2007. Claims 1, 9, 11, 12, 14 and 17 been amended. Claims 1-17 are 
pending in this application. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 7-10, 12, 13 and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,901,300 (hereinafter Blevins) in view of U.S. Patent 
No. 4,823,299 (hereinafter Chang) in view of further of U.S. Patent No. 5,367,475 
(hereinafter White). 

4. As per claim 1, Blevins teaches to a method for controlling a controlled operation 
by determining a lag in data from at least one actual variable signal, comprising: 

processing the data using time-series analysis with a filter to produce filtered 
data with reduced noise content (col. 4, lines 29-34, col. 10, lines 13-16 and Fig. 3, 
element 60); 
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arranging the filtered data in matrices with one column for each variable signal 
(col. 9, lines 55-58 and Fig. 3, element 53); 

processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each variable signal in terms of its 
mathematical dependencies on all of the variable signals (col. 10, lines 6-9 and 43-48); 

processing each variable signal function with a criterial function to provide an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10); 

processing data with a lag estimator to output a lag function for each lag, each 
lag function defining each lag in terms of its mathematical dependency on all of the 
variable signals (col. 13, lines 30-38); 

determining the goodness of fit of each lag function based on the most recent 
filtered data (col. 16, lines 56-67); 

storing at least one lag function based on its goodness of fit (col. 17, lines 16- 
17); and 

discarding at least one lag function based on its goodness of fit (col. 17, lines 4- 

16). 

Blevins does not expressly teach measured variable signals, shifting the columns 
of the matrices to produce a plurality of different shifted matrices, each shifted matrix 
having a given value for the lag in data for each measured variable signal, processing 
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each shifted matrix with a point calculation algorithm to produce a point for each 
column in each shifted matrix and measuring any goodness of fit characteristic. 

White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-41), 
processing each shifted matrix with a point calculation algorithm to produce a point for 
each column in each shifted matrix (col. 7, lines 11-24 and col. 8, lines 29-32 and 37- 
39) and measuring any goodness of fit characteristic (col. 8, lines 63-67 and col. 10, 
lines 3-6). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal, processing each shifted matrix with a point 
calculation algorithm to produce a point for each column in each shifted matrix and 
measuring any goodness of fit characteristic to advantageously achieve highly accurate 
estimation (col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 
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5. As per claim 2, Blevins as set forth above teaches the filter is a 1-D filter (col. 10, 
lines 17-19). 

6. As per claim 3, Blevins as set forth above teaches the filter is a time series 
approximator (col. 10, lines 17-19). 

7. As per claim 4, Blevins as set forth above teaches the filter is an n-D filter (col. 
10, lines 17-19). 

8. As per claim 5, Blevins as set forth above teaches the variable signal estimator is 
a neural network (col. 6, lines 44-49). 

9. As per claim 7, Blevins does not expressly teach the point calculation algorithm 
averages the values of each column in a given matrix to produce a point for each 
column in each shifted matrix. 

White teaches to the point calculation algorithm averages the values of each 
column in a given matrix to produce a point for each column in each shifted matrix (col. 
5, lines 20-23, col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 



Application/Control Number: Page 6 

10/780,204 

Art Unit: 2121 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include a point 
calculation algorithm which averages the values of each column in a given matrix to 
produce a point for each column in each shifted matrix to produce real time solutions to 
input signals (col. 2, lines 26-30). 

10. As per claim 8, Blevins as set forth above teaches the lag estimator is a neural 
network (col. 6, lines 44-49). 

11. As per claim 9, Blevins teaches a method for controlling a controlled operation by 
determining a lag in data from at least one variable signal, comprising: 

arranging the data in matrices with one column for each variable signal (col. 9, 
lines 55-58 and Fig. 3, element 53); 

processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each variable signal in terms of its 
mathematical dependencies on all of the variable signals (col. 10, lines 6-9 and 43-48); 
and 

processing each variable signal function with a criterial function to provide an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10). 
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Blevins does not expressly teach measured variable signals, shifting the columns 
of the matrices to produce a plurality of different shifted matrices, each shifted matrix 
having a given value for the lag in data for each measured variable signal. 

White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-41). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

12. As per claim 10, Blevins as set forth above teaches the variable signal estimator 
is a neural network (col. 6, lines 44-49). 

13. As per claim 12, Blevins teaches a method for controlling a controlled operation 
by determining the lag in data from at least one variable signal, comprising: 
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arranging the data in matrices with one column for each measured variable 
signal (col. 9, lines 55-58 and Fig. 3, element 53); 

processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each measured variable signal in terms of 
its mathematical dependencies on all of the measured variable signals (col. 10, lines 6-9 
and 43-48); 

processing each measured variable signal function with a criterial function to 
provide an optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1- 
3, col. 12, lines 65-67 and col. 13, lines 1-10); 

processing data with a lag estimator to output a lag function for each lag, each 
lag function defining each lag in terms of its mathematical dependency on all of the 
variable signals (col. 13, lines 30-38). 

Blevins does not expressly teach to measured variable signal, a given stream of 
values of K process variables is arranged in columns, a snapshot of end time scans is 
taken resulting in an end by K matrix, shifting the columns of the matrices by a 
predetermined value to produce a plurality of different shifted matrices, each shifted 
matrix having a given value for the lag in data for each measured variable signal; and 
processing each shifted matrix with a point calculation algorithm to produce a point for 
each column in each shifted matrix. 
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White teaches to measured variable signal (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), a given stream of values of K process variables is arranged 
in columns, a snapshot of end time scans is taken resulting in an end by K matrix (col. 
6, lines 15-67), shifting the columns of the matrices by a predetermined value to 
produce a plurality of different shifted matrices (col. 7, lines 7-11), each shifted matrix 
having a given value for the lag in data for each measured variable signal (col. 6, lines 
15-67 and col. 7, lines 21-41); and processing each shifted matrix with a point 
calculation algorithm to produce a point for each column in each shifted matrix (col. 7, 
lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signal, a given stream of values of K process variables is arranged in 
columns, a snapshot of end time scans is taken resulting in an end by K matrix, shifting 
the columns of the matrices by a predetermined value to produce a plurality of different 
shifted matrices, each shifted matrix having a given value for the lag in data for each 
measured variable signal; and processing each shifted matrix with a point calculation 
algorithm to produce a point for each column in each shifted matrix to advantageously 
achieve highly accurate estimation (col. 1, lines 52-53) with minimum complexity and 
cost (col. 1, lines 52-54). 
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14. As per claim 13, Blevins as set forth above teaches the variable signal estimator 
is a neural network (col. 6, lines 44-49). 

15. As per claim 15, Blevins does not expressly teach the point calculation algorithm 
averages the values of each column in a given matrix to produce a point for each 
column in each shifted matrix. 

White teaches the point calculation algorithm averages the values of each 
column in a given matrix to produce a point for each column in each shifted matrix 
(col. 5, lines 20-23, col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include the 
point calculation algorithm averages the values of each column in a given matrix to 
produce a point for each column in each shifted matrix to produce a point for each 
column in each shifted matrix to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

16. As per claim 16, Blevins as set forth above teaches to the lag estimator is a 
neural network (col. 6, lines 44-49). 
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17. As per claim 17, Blevins teaches a method for determining a lag in data from a 
variable signal, comprising: 

filtering the data (col. 4, lines 29-34, col. 10, lines 13-16 and Fig. 3, element 60); 

arranging the data into matrices, including one column for each variable signal 
(col. 9, lines 55-58 and Fig. 3, element 53); 

processing each variable signal function with a criterial function to produce an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10); 

processing each lag value and each optimal lag value with lag estimator to 
output lag function for each lag (col. 13, lines 30-38); and 

determine its goodness of fit for each lag function (col. 17, lines 4-16). 

Blevins does not expressly teach measured variable signals, producing a plurality 
of shifted matrices with a value for the lag data for each measured variable signal; 
processing each shifted matrix to output a variable signal function for each measured 
variable signal; and processing each shifted matrix with a point calculation algorithm to 
produce a lag value for each column in each shifted matrix. 

White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), producing a plurality of shifted matrices with a value for the 
lag data for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-41); 
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processing each shifted matrix to output a variable signal function for each measured 
variable signal (col. 6, lines 15-67 and col. 7, lines 21-41); and processing each shifted 
matrix with a point calculation algorithm to produce a lag value for each column in each 
shifted matrix (col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, producing a plurality of shifted matrices with a value for the 
lag data for measured each variable signal; processing each shifted matrix to output a 
variable signal function for each measured variable signal; and processing each shifted 
matrix with a point calculation algorithm to produce a lag value for each column in each 
shifted matrix to produce a point for each column in each shifted matrix and measuring 
any goodness of fit characteristic to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

18. Claim 6, 11 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Blevins in view of White in further view of U.S. Patent 4,349,869 (hereinafter 
Prett). 

19. As per claim 6, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each variable signal. 
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Prett teaches to a criterial function utilizes optimization methods to provide an 
optimal value for each variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include a criterial function utilizing optimization methods to move the controlled variable 
towards its optimum setpoint and to predict where the process is going, and to 
compensate in the present moves to control any further problems (col. 3, lines 5-11). 

20. As per claim 11, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each measured 
variable signal. 

Prett teaches to the criterial function utilizes optimization methods to provide an 
optimal lag value for each measured variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include the criterial function utilizes optimization methods to provide an optimal lag 
value for each measured variable signal to move the controlled variable towards its 
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optimum setpoint and to predict where the process is going, and to compensate in the 
present moves to control any further problems (col. 3, lines 5-11). 

21. As per claim 14, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each measured 
variable signal. 

Prett teaches to the criterial function utilizes optimization methods to provide an 
optimal lag value for each measured variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include the criterial function utilizes optimization methods to provide an optimal lag 
value for each measured variable signal to move the controlled variable towards its 
optimum setpoint and to predict where the process is going, and to compensate in the 
present moves to control any further problems (col. 3, lines 5-11). 

Response to Arguments 

22. Applicant's arguments see Remarks pgs. 8-9, filed 19 October 2007 with respect 
to claims 1-17 under 35 U.S.C. 103(a) have been considered but are moot in view of 
the new ground(s) of rejection. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references are cited to further show the state of the art with 
respect to the transformation of data. 

U.S. Patent No. 5,257,206 discloses a system for establishing statistical 
process control for air-separation processes wherein feed air is separated to 
obtain its oxygen and nitrogen components. 

U.S. Patent No. 6,575,905 discloses a real-time glucose estimator uses a 
linearized Kalman filter to determine a best estimate of glucose level in real time. 

U.S. Patent No. 7,216,047 discloses a method of determining the delay between 
two corresponding noise-like signals comprises determining events at which the level of 
a first of the signal crosses a predetermined threshold, using each event to sample a 
second signal, combining the samples to produce an output value and determining the 
delay from the output value. 



Application/Control Number: Page 16 

10/780,204 

Art Unit: 2121 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Vincent can be reached on 571-272-3080. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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